Effect of leukotriene D4 on ciliary activity in human, guinea-pig and rat respiratory mucosa.
Leukotriene D4 (LTD4) is a potent bronchoconstrictor and inflammatory mediator in asthma. Data concerning the effects of LTD4 on ciliary function in the respiratory tract are sparse and contradictory. The purpose of the present study was to clarify the effects of LTD4 on mucociliary activity using the tracheal mucosa of two laboratory animal species, guinea-pig and rat, as well as human nasal mucosa. The ciliary beat frequency (CBF) was measured photoelectrically and determined by Fast Fourier Transform computer analysis. Additionally the structure of ciliated epithelia of guinea-pig trachea after LTD4-immersion was investigated using a scanning electron microscope (SEM). In all tissues, LTD4 increased CBF showing a bell-shaped dose-response curve. The maximum effect was 75 +/- 30% in guinea-pig at 10(-9) mol/l, 119 +/- 49% in rat at 10(-7) mol/l, and 86 +/- 28% at 10(-6) mol/l in human tissue. In guinea-pig tracheal mucosa, there was an indication of an increase in the amount of mucus and disorientation of cilia were seen by SEM after immersion in LTD4. These findings suggest that LTD4 stimulates ciliary activity, but impairs the orientation of cilia.